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THZEE (1990) | BAESCOWTHEN - 8/ (1991) | SEEHEC SV Tk KAsai & T.W
atanabe (1995) ORFIEFELSE LT 2,

(2) B

Rtz @mTiogfrR L, AMESY Y 7o, WY (250m) . MM (R{cidh, LK
2.3) . 7o bkERMLE, Tk bY L RME (RKERE : BERE=9 1) OIS - (LR
AMEANE L CHER - BTEEL oM RETS, DBREOREL S VL) S THALTI LA
FehEFRLLE, KFRARRT O LA bamdEE L, HAT 2 ToHBEIISWT
RE « H¥&ETI.

HRAE - HEBERO-BEBSIUCEEEMCAREOEERE LTRRT S, MY OEHE
HOHRRL, ARERIAFIEHRES. SKES - Y HRFIREL 0 FARER TRV
HEINETNEHE LEEARCRET 5. 428, ARV THKOREL A 74 () THA
EHLoRMgEMoXyiBRget oLrd,

(3) FlEER &Y I

WRES g @RI OVT, BRI KRR « HMMR, EFHOHE (T0F 250K8z, 1 50) |
Rk, BE2ME CRY o727 08) b on, 2.5 ONICHE - LFAmET,
POEERE AL S8 BT S, THERELEVEBEIREL, hA—HF A LITHT - X
HD, BRE, TV avF o ATHALT LA — FEHERT D, 1000 XY HEET Com
ZETEL, TOMICHILT 5 REEE (GES L B0 ORMEMMT iR LB ERRE (L
T SIAMBATERE IR X B ) J5 K VS iR MR T ok L A EEAR R (LATF. BRMHHBRREERL A L
BER) %, 8K - il (1986) OB KSOTEE - B A,

FRIX, BHESAAHEEZORKO KRR TR, k. B &S B EEREK O HRYTE
Wb DO RIS OWTRM-T 20T, MSEMREREORMASHEE EET S,
AHEEOHARL, SHRERE L BB MREREOSERAEC, ThThoRREERE T+
SEAPTRDES,
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RRER2, BT, 2REE LEMOCEAE ER D, RUROHARL, BEHES 4 8
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#2 EBERFHHE (1)

£ ¥ e S
Ritzschia lorenziana Grunow Neh E2 - 1
Nitzschia frustulum (Kuetz. )Grunow Ogh-Meh | al-bi ind 1
Nitzschia obtusa var. scalpelliformis Grunow Ogh-Neh | al-il ind 5 1
Rhopalodia gibberula (Ehr. Y). Muller Ogh-Meh | al-il | iod 1
Achnanthes lancenlata (Breb. JGrunow Ogh-ind | ind r-ph (KT = I
Asphora affinis Xuetzing Ogh-ind | al-il | ind U 2 12
Anomoconeis brachysira (Breb. YGrunow Ogh-ind | ac-il 1-ph [0.T 1
Caloneis aerophila Bock Ogh-ind | al-il ind RA 20 =
Caloneis bacillun (Grun. )Cleve Ogh-ind | al-il | r-ph |U I
Caloneis hyalina Hustedt Ogh-ind | ind ind | RA 2
Caloneis silicula (Ehr. )Cleve Ogh- ind | al-i1 | ind 1 1
Cymbella naviculiformis Averswald Ogh-ind | ind ind [0 16
Cymbella silesiaca Bleisch Ogh-ind | ind ind | T 2
Cymbella subaequalis Grunow Ogh-ind | al-il | L-ph |O.T - 1
Eunotia arcus Ehrenberg Ogh-hob | ac-il 1-ph o 1
Funotia arcus var. bidens Grunow Ogh-ind | ac-il | 1-ph - 1
Eunotia bilunaris (Ehr.)¥ills Ogh-hob | ac-il | L-ph 1
Eunotia pectinalis var. minor (Kuetz. )Rabenhorst Ogh-hob |-ac-il | ind |0 3 7
Fragilaria construens fo. venter (Ehr.)Hustedt Ogh-ind | al-il | 1-ph |S = 1
Frustulia rhosboides (Ehr. )De Toni Ogh-hob | ac-il | L-ph |P : 1
Frustulia rhosboides var. saxonica (Rabh. )De Toni Ogh-hob | ac-il | t-ph |0 1
Frustulia vulgaris (Thwait. )De Toni Ogh-ind | al-il | ind U 1
Gomphonema gracile Ehrenberg Ogh-ind | al-il | 1-ph |0, U 6
Gonphonesa parvulun Kuetzing Ogh-ind | ind ind U T 5
Gomphonema pseudosphaerophorum H. Kobayasi Ogh-ind | al-ii | 1-ph 1 5
Gomphonema subtile Ehrenberg Ogh-ind | al-i1 | ind 1
Hantzschia amphioxys (Ehr. JGrunow Ogh ind | al-il ind R U 49 6
Navicula confervacea (uetz. )Grunow Ogh-ind | al-bi [ ind |RBS ] =
Navicula contenta Grunow Ogh-ind | al-il | ind RAT 16 1
Navicula gibbula Cleve Ogh-ind | ind ind [RI 1 1
Navicula mutica Kuetzing Ogh-ind | al-il ind RA, S 7 18
Navicula saxophila Bock Ogh-ind | ind ind kB 1 1
Navicula viridula (Kuetz. )Kuetzing Ogh-ind | al-i1 | r- KU 3
Navicula spp. Ogh-unk | unk unk = 2
Neidium affine (Ehr. YXCleve Ogh-hob | ind L-bi z 1
Keidium alpinum Hustedt Ogh-unk | unk ind BA 12
Neidiun ampliatum (Ebr. )Kramser Ogh-ind | ind I-ph 2 1
Neidium iridis (Ehr. )Cleve Ogh-hob | ac-il | 1-bi |0 2
Nitzschia brevissima Grunow Ogh-ind | al-il | ind | RB.U 5 1
Pinnularia acrosphaeria ¥.Saith Ogh-ind | al-il | 1-ph |0 - 12
Pinnularia borealis Ehrenberg Ogh-ind | ind ind RA 7 3
Pinnularia borealis var. scalaris (Ehr, )Rabenhorst Ogh-ind | ind ind | RA 2
Pinnularia braunii (Crun. }Cleve Ogh-hob | ac-bi | 1-ph 2 |
Pinnularia brevicostata Cleve Ogh-ind | ac-il | ind = 2
Pinnularia divergens ¥.Saith Ogh-hob | ac-i1 | 1-ph 2
Pinnularia gibba Ehrenberg Ogh-ind | ac-il | ind |0 2 19
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2 HEMHER ()

a B 4 B {1t IR

pil 3 4
Pinnularia inconstans Mayer Ogh-hob | ac-il | ind = 1
Pinnularia sacilenta (Ehr.)Cleve Ogh-hob | ac-il 1-ph 2
Pinnularia major Kuetzing Ogh-ind | ac-il 1-bi 1
Pinnularia cf. mayeri Krammer Ogh-unk | unk unk 2 1
Pinnularia nodosa Ehrenberg Ogh-hob | ac-il | l-ph [0 1 1
Pinnularia obscura Krasske Ogh-ind | ind ind | RA - 1
Pinnularia pisciculus Ehrenberg Ogh-hab | ac-il ind 5
Pinnularia rupestris Hantzsch Ogh-hob | ac-il ind 1 1
Pinnularia schoenfelderi Kranmer Ogh-ind | ind ind | RI 32 4
Pinnularia silvatica Petersen Ogh-ind | ind ind Rl 1 2
Pinnularia stonatophora (Grun. )Cleve Ogh-ind | ac-il L-ph = 2
Pinnularia streptoraphe Cleve Ogh-hob | ac-il | 1-ph 5 2
Pinnularia subcapitata Gregory Ogh-ind | ac-il | ind RB, S 3 2
Pinnularia substomatophora Hustedt Ogh-hob | ac-il | l-ph - 1
Pinnularia viridis (Nitz JEhrenberg Ogh-ind | ind ind 0 11
Pinnularia spp. Ogh-unk | unk unk = 4
Sellaphora pupule (Kuetz. INereschkowsky Ogh-ind | ind ind |S 2
Stauroneis obtusa Lagerst Ogh-ind | ind ind RB 23 4
Stauroneis phoenicenteron (Nitz. )Ehrenberg Ogh-ind | ind l-ph O o ]
Stauroneis phoenicenteron fo. gracilis (Ehr.)Hustedt |Ogh-ind | ind I'ph 10 1
Stauroneis phoenicenteron var. hattorii Tsumura Ogh-ind | ind ind 0 2
Surirella angusta Kuelzing Ogh-ind | al-il | r-bi fU 16 =
Surirella bohemica Maly Ogh-ind | ind unk 1 2
Surirella ovata var. pinnata (K. Smith)Hustedt Ogh-ind | al-il | r-ph [ U 1 2
Surirella tenera Gregory Ogh-hob | ind 1-bi 2
Tabellaria flocculosa (Roth)Kuetzing ﬂgh;mh ac-il I-bi [T 1
WK AR - [
L2 S a® S Xop 0 0
FURLEREGER 0 I
Bk - MUk TR RE H 1
BORER AR 206 205
LR 208 207
A&

IR CHUFRIEICH T 280 pllok SRR A EE

Neh  cERAERE al-bi:HTMYEERE

Ogh-Neh: gk £ 7-#K AR al -1 LT

Ogh-hil: HIERF PR ind pHAEHM

Ogh-ind: # M4 2P ac il APMREERE

Ogh-hob: # BRI 18 ac-bi: JARYER

Ogh-unk: {018 unk :pHAER AR
R

EL: AR R TRITEE M, 1988)

C R MRz 5 Mt

L-bi: @bk
L-ph: 4 1k
ind (HEKFEREH
r-ph:ifptiok iR
r bi: Wk ER
unk KT

Ko~ TRy NGRS 0: BREMHEEM P Msims (0 Ll 1990)
SRR U RS TRk (B kidAsai. K. & Vatanabe, T. 1995)
RoRpzb bk (RA:ABY, RB:BY, RI:RIXApBRA-EER. (Y - HipY, 1991)
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B hid HEE Brll guae seAs HAER BB
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Bl EEEREABEORLGAE
AR -PUR- SR R - R B D it
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AACAEE Y B ARERER L B EOGSMBEIZERT T AREEREN MR SRS N, TORSR
PEHC LY B s, EHSWEBEKL. SHTIOMIONERETHS,

BUEHEE S 4 RRAEEEMASET0% LS L. MARIC b BRI LA T SRR R EREAES

L. oM kAR AT A2 B AT L AR A R 5. T A PE LR BLHDACR TE AL O Amphora
affinis, Cymbella naviculiformis, Pinnularia gibba, P. viridis. f 1k AKYE® Pinnularia acrosphaeria
ThDH, JnoOWOEABRE|MTFERMEE (LW, 1990) & 3hn, £k, BEEKOR
PTLMEEOEVCATE (R - 8P, 1991) @ Navicwla mutica 53#110% EH4 5,

FEES T, BEEERRHT0% L LTS, ELENRIL, ATWO Caomeis aerophila, Navic
wla contenta, N. mutica, Neidium alpimeom, AFSYREETER (B - HrM, 1991) THh 5 Pinnulari
a schoenfelderi, BENCIZ HAMIC b BT DHEEM DI (R - 1B, 1991) O Stewroneis oblusa

ThH. Fi, KEEMTIX, WAKILD Surirells angusta HHEIN0%FEN 5,
(2) fEmes

R LI, B2iad, HEES 1T, LYERTFARHEAS ST, EREn A RL
Hith Xz,

SRS S 4 T, TR ESKBORIFCRINS NS, REES 4 TREHSAS AKER D)
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YeEth = 3
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k7R 1
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y A F RS R
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o, HMEERIEARIC A RBOMSERESRY Sk, BB TR (1981) 04
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I. Tabellaria flocculosa (Roth)Kuel
2. Amphora affinis Kuetzing CalFh s
3. Caloneis aerophila Bock (JAFH*
4. Cymbella naviculiformis Au ald (FHE4)
5. Gomphonema gracile Ehrenberg (aUFHfrt54)

6. Gomphonema sphaerophorum Ehrenberg CoUFHfr i 4)
7. Gomphonesa parvulum Kuelzing ( i3

8. Navicula gibbuia Cleve FHf3)

9. Navicula mutica Kuelzing CalFHifri4)

10. Navicula contenta Grunow AVEY]

\I. Pinnularia schoenfelderi Krammer (iUFHi3)
12. Pinnularia borealis Ehrenberg (iCFHEF';4)
13. Pinnularia acrosphaeria ¥.Smith CilFHE4)
14. Pinnularia gibba Ehrenberg (LUFHE I 4)
15. Pinnularia substomatophora Wustedl (GUFHES3)

a4




B2 Hedden (2)

16. Pinnuiaria viridis (Nitz. )Ehrenberg (alFHE"54)

17. Neidium ampliatum (Ehr. )Krammer Cal¥tfeis4)

I8. Stauroneis phoenicenteron var. hattorii Tsumura (GO
19. Stauroneis obtusa Lagerst (HUFHEY3)

20. Hantzschia amphioxys (Ehr. now (EUEHE)

21. Nitzschia brevissima Grunow CilFHfri;3)

22. Surirella angusta Kuetzing CaFHE*33)
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HoMliZ ] 2 RIS IRRORFETHE, WrBo TERLEL, ERATH RN, &H,
T, RENE, SXTHEIALEITHL. BITRERNIZOFLLOLSD-T0NL M
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RN, B O A W B HE ) DA R TR D, RRE TR, SR NOSRE, B
BAROLHAZLFRHEA TS, ZoBNCLABREMBELLPRHEN TS,
SE OB AP TR, b0 U o B L 0 & BRI BT S AT R A 8 D I EE R
ST - TERAT « A FRBR RSN B T 5. S HHIRAD B SRR R
B AW XRET LR T RMERE Y TR T T 5.

1. B

HHEREHL, HPATTHLHSK- 02 FR»E 1A, TR RME~ 6 i flo B
BHE3H (BPA B b 1 ~38) | EH4AARBRENE, hb4RBICoVWTERS
- JEW ST - MHEME IR,

XHEY & T BRSBTS REHL, SK-42068RENA 14, SK- 5 1595
BLUREER»RARIhA A SK-5 28T BB LCEM M HLLERSAE 2 1,
BHERTHD, ThEOFRARANRRENEENL, I CHBELARELIRTVS,

2. HikiE

(1) BESESHF

B ARTETT g MHAR L, BREARA, EEQE, SREHREOEIRIL S L
LT, B E 4RSI 0. RBCETIREE CARLEE, v —WT7ARICHTLERS
D, e, V20T v ATHALT, RKATLAT— FEERT S, REL. AT
HETME600ME H DV I000{E TITV, AR AL AT -V CERORBIC Qo TER L, ERE
ARESTEL EFRTE S b 0 & 2 S0 200fEK 0L EEE - ST S, BERORE L B0 SBEC-OoWT
1. Desikachiary (1987) . Hustedt,F. (1930, 1937-1938, 1938, 1955, 1959, 1961-1966) . K.Kra
wwer & H.Lange-Bertalot (1986, 1988, 1991a, 1991b) |, R Y& &EIZ LA,

(Al ERE RAL, WA~ EKER, Bok~FUKEMR, BREBoBRCEL 2oPoFERIELT L
Ty Ry MEZERE -ERTAT, 28, #RERCOVWTIIELITEA ARSI L. TS
s AKEAFBE (pH) - FARHT BN DT LT, £, REERERIC VTR
FONFERRT, £ LT, EHERELI00EEL EORBHIC VT, EHR 2% o ZE2
FlUo 0T, EEEMLEORCSBREERT 5. ik, EHLLLERSUEERIOIEN %
M AERE L TRMBEOHAREROERORIZENE L, HRBBONTICHL-T, B
EEFIT OV CILEE - JEPY (1989, 1991) . {5MMHEICOV THIK. Asai & T.Watanabe (1995)
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ORBIERBELES LT 5.

(2) 7E8at

REABEETHIORRL, Kl Yy A0HE, GY). EEEE (R{ciEs, E2.3) | 7
oAbk EEALE, TR anm (ERERE  BAEE=9 : 1) OIRICHE - LFEHRLEL
LTS - BT 200 - BT 2, LEEORESZ Y VL)V THALTT LT — b E
RLEE, XEERBT O LA A7 — b elieEE L, HATH2TOEBC>VWTREE - 3F
AT, MRIPE - HEHRO-ERE LTRTT S,

(3) RS EEREITHT

MEEREHS ¢ IR L, Btk FA - EHOE, ETEQE (70, 250KHz, 1430) | it
ik, MESREE (RY S/ A7 /81 MY O 4, KE2.5) OIRCHE - L¥RBLT,
WAL S BT, ChERSELEVRBECHRL, WA A-HFALICET - &REE
Do WM, TV a0 Ty X ATHALTLAT— FEHRT S, 0MEORFEMBT CRE L
FEEL., LOMICHEY LA RAE S L ER) oRMEMmIIhE L EmEmE (BT,
SIHBIEEAR{E L UES) 35 0 UGy MIhAIAG I R L R BRI (AT, BAMVARAREESR IR & PR
B) % -8 (1986) OFFICKIVTRE - BT 5, R RHIAAERLTO
B D —HgkTREY.

(4) X Bl 47

FERENP A B DR B & SRR R Y AU L, 105CCaR R S A R R &
A/ M TERRT L., COWBRBEELTEFCEHAWTRATA R/ ARBEL. BT
FHTXBETANETO (B, 1980 ; BAKEFS, 1987) .

BHEROHEORERIE, AFERROEE Y — 2 LEFA L LE - Ml L UHEs
BEEZHRL, ThCMSTAEomEr iy e XBRRETRREMT 7o S/ 7 5 (RHH,
RAK) CROmELE,

¥ B BHKIFFEXD -3 A Time Constant : L. 0Osec

Target: Cu (Ka) Scanning Speed : 2° /min
Filter: N i Chart Speed : 2cm/min
Voltage : 30KVP Divergency : 1°

Current : 30mA Recieving Slit : 0. 3mm
Count Full Seale : 5, 000C/S Scanning Range : 5~45°

(5) T IG5
REHEIh — R B AAERTT — T2 . O LEROBREHH L bDERYE D,
F T WE MM MR D,
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3. BR
(1) ey

#HRER CH1IORY, UF, $RESLCERLAOEREE~S,

SK— 02 FRTH, HENE{OESEEARILIND, RESNDEE, RAKERLE
L THRA~FIRERE S MBETHREND, FREOHEEHD LEE - FEER. 70
Hr U, WAKFENREAEET D, LAREMMIL. Amphora montana, Hantzschia amphioxys,
#1 ERSRE

i - £
nd

Amphora ovalis (Kuetz. JKuetzing Ogh-ind|al-il
Caloneis spp. | Og h-unk unk
Cymbella silesiaca Bleisch Ogh-ind | ind
Diploneis elliptica (Kuetz. }Cleve Ogh-ind{al-il
Fragilaria ulna (Nitzsch)Lange-Bertalot Ogh-indjal-il
Hantzschia asphioxys (Fhr )Grunow 0gh-ind|at-11
Navicula contenta Grunow 0gh-ind|al-i1
Navicula cryptocephala Kuetzing Ogh-ind|al-i1
Navicula mutica Kuetzing Ogh-ind[al-i1
Navicula plausibilis Hustedt Ogh-ind | ind =
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